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PROBLEM TO BE SOLVED: To provide a system and a 
method for self-servowriting which are more flexible and 
to overcome the defects of known self-servowriting 
technology. 

SOLUTION: The method and system for self- 
servowriting to a data storage medium are disclosed and 
include a step or means for servo control over the 
propagation bursts of a propagation pattern arranged on 
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constant over the medium. The method and system are 
described, in relation to a rotary actuator having read 
and write heads at an interval. A similar method for 
writing a trigger or timing bursts of the propagation 
pattern is also disclosed. 
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JBl©{t«ft«>v'-y>Xfc«tO, ±E«#*ffi©!i£ 1 

h ©fg 2 ©gR7j£^tii LRtfl^tJX^ >7 7*4:, 

±E£»/X*->©±E«l&tfSli2©aBfl-£ 

[»*9I2] ±EEtt«H**««R© h y v V ± 
EMU&tfS§2©ftg&JD->-'7->7.©;&*a*, #©& 
e&«o->-7->x©7\>u— 7>6a*?sn-5 l o©±E 

±E?t$:© h 5 7 ©Si 1 © h 5 •> 7 fc, ±tEM 1 © h 
7 77tC$fcfTt tfe 1 -D(D h?yt>. RZf'&M 

jtEffl&© h 7 7 7©sg i © h 5 v 7 \z9tn-r^>w,2 © 
1-777 izv—tffflffl-tzmiz, ±.wm 1 © h 7 -7 7 CI 

E»&*X7^7 7*<h> 

±ei*8c© h 7 •> 7 ©^-n^-'n© h v v t? \zwm sns 

SO h 5 ©» 1 o h 7 y f I:±B6*A-^ h£S 
&tf7.7^7 7"i, 

±E»ft© h 5 7 ©-fflC-ttl-enoDilB h 5 -7 £ fc 

BHS$n-5±Ee^A*-x hjc-y-— jpmwL, mifc©^ 

tlcD^p a DlJ— # • A7-> • A- 7. ha»e«an-&±E 
H777-##«3n*J:Bt>, 

E^ 1 RtffS 2 ©ftg&*6->-7->X© — tjtJ^ 
±Eff§ 1 © h 5 -7 7 \Z%'ft-$Z>>p-tZ <tfcl9fflh77 

7, m*mfc-$-%'pti< th i oco h^^^fcEfi^n 

5, ±ES!l©h7-7 7£77^Xl--57tid©±E&«S 
/W^ffl^T, ±!5}ggc© b5-77©fgl © b5>-7 
7K. iEeiK/'f-X h£»j&ttX5 l 7 7**-&tr, if* 
II 1 E«©*te. 



±E«Sc© h 7 7 7 ©-8P©-€-n^tl©±E hyyplz 

n-enossfl-s— # • A7-> • a-x h£#&frx^- 
7^*ot, ±s-tft-en©h7-^* ? , ±E-?-n-e 

n©«ffi1J— jJ? • A^-> • A-X hJ&*IBI13*l*±K 

ns, ±E-y— tftimxTy -f&sts. «*«3E«© 

[»#JJt5] ±Ei£S*fea6->— 7->Xfr\ ±EA— X h 
£MSX 0 RtX»fc*T* ggffltt&tfftlhlft ->—• ir >X © 

• l/>> ? F*3tC,mJ#-r-5>->X7^AT$>oT, ±SSfj|# 

fi*y^->*gE^- v-x? a© 

E*«t#©*S±fc»iitrlBJ»c, »j£*'Sy 
46 f •& JO f£ fi^ffl $ tl Z> fc © t : *3 1/ i T . 
^l©{4B^S0->-^r>7.(C e t0. Jtfe!M#:^ffi©^ 1 
©M^trt)feD. ±Ee*SA^ — >©e«A*— X h©^ 
1 ©6)5»*ttaiLRlX»5AO#g:t. 
»2©S^-5>&S^40->—Jr>XtC<t 0, ±E^S® 

©m 2 ©««ttofc o . ±EejBA^->©e«SA'-x 

±EetKA^->©±E^lS^2©SP^€- 

\zMi$-znz>, ->x^i». 

i^iX-^fc, ^-^EtS^X^AWEttiSft:©^ 
ffl h 7 7 ? Cbfc 0 Sefcftt^MT'So X, ±E* 

©(C*5ViT, 

h^^^fCiBB^tl-S^ 1 ©eaSA'-T, He It- 

±eb i ©e«SA*— x h t+f— ^w-r^ratc, _hge« 

ii*^ -7 H lz£ K) . ±Ett»© h 5 v £ ©^ 2 © h 5 -7 
^fC^2©gJgA*-X hZm&tS7>Tv7£. 
±EE*Mt#:±T±E* l©h7 -7 * *i±E« 2 © h 7 
y2\zmz9tnht^\ 77?*. 

f^o-X-^Sr. x-i?E«->X7"A©E1t*a#:©aia 
© l-7-7^(Ct37tD IE£8!t5yXfAXS7T, ± 
Etg»©h7-7^^A*-x HSr««f-r-5fca6t^fflpJ*g 
/jfeWtcfc^T. ±E->X5 i A7i^ 
±IE1® D ^\-7 h* \z «t 0 . ±E**<o h 7 -y i7 ©^ 1 © 

h 7 -7 i7 tciea^ta^^ 1 ©e«?A*-x h tc-y— 
±E» 1 ©ett?A*-x hci±- ^wrs^tc, ±E» 



ii*-^* HCfcD. ±fBHgC©hyyy©li!2©hyy 
y \Z% 2 ©gtfiA-7> h£#jAtf^lS:i:> 

±EEtt«#±T. ±IES§l©hyy*jJ«±IE 
Sfl2© hyyyCffiKSfcfrLft^. vXyA. 

T, gjJgA— 7. h oT, 
±BE««© h 5 v * OKI 1 © h y y y fcfg 1 ©gj&A- 
X hS^&ifX^y y*£-^. J:Bfa*Xfy^. 
±IBffiSSt© h 7 y y ©g| 2 CD h 7 y i7 tEB S tl*» 2 

©g«sA-x Mr-a— #ftnnu ±.mmi<D\-7v?iz 

»«rr ** 3 © h 5 y y tss 3 ©gasA-x h 

*. ±mm 2 © h 7 v y &±mm 1 © h y y y \z9tn-t 

±K1S 3 ©glSA-X blzD—XUmV. ±ESB1 cog 
*A-xh£»>&tr. It- sKSIW^T-yyt. 

1 0 ] A-X h £«J*-rs«Sc© h y y £W 
T £ KtttJKfl: * *"f 3 S BIT- sP -> X x A C *5 1 » 
T, g»SA— X hJfMyXfATiboT, 
±IB?SisSc© h 5 y ^ ©fg 1 © h y y t> CSS 1 ©g«SA- 
X h&»i&tt#&&^*, ±!E»a*#S:j&«, 
±ffi«S© hyy y-©*2© hy y yMcE«an*!S2 
©g«SA-X hfc-tf— stffHfflU ±8EJgl © h.y yy ic 
51 3 C h 7 y ^ i:S 3 ofiisn-x h£»& 

*, ±8216 2 CD h y y £ *»±iajfS 1 © h 5 y y \Z Jfefy-T 

a. -y— jHiBiw^at. 

±8E»3©e*A*-xKc-y— #iawu. ±fB?gi©g 
*a*-x hSr»atr, -y— XMW^mt. 

f * IBttfttt S B-y— X x A IC 43 ^ 

T, gJJgA— X h£»&tJvj?£T';£>oT. 
±fB«&© h77? ©'>& < i t> 2-3l:fiiSn5*» 
©gJKA-X He. ±fBffigc©g«SA-X h©tttBUz^ 

±E1t— #SflWXy-y'7'©IBH;:. ±te^< tfe 2OC0 
h7 y ^©^■«»rE«sn«S'J© hJyfl:, S'J©gJJ6 
A-X h£«&tyX^y :/<!:, 
7j*£. 

i 2 ] a-x h *««r-r sffis© h y v 9 &m 

T, gfiSA-X h£»iifr->X^A-C&oT, 

±iBffissc© h 7 v o <n'pu < t h 2 -Dizmwznzmsi 

©g«2A-X He, ±B»»©g»A-X h©ttHJUj&> 

±S5it- #IWW©mfc. ±IB<!>fc< £ h 2 O© hy y £ 
©#«fcEB£ft-59J© h y y V \z, giJ©gfl£A-X h 
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[M^Ig 1 3 ] A-7. h £SJ#T-&fc«<0 h7^Sf 

•r*a2tt«t#:S:*-r* i B-y— #«a*->x 5" a icfen 

T, Ifpit-^ • A^ — > • A-X S£§&tr;&ffiT& 
ol- ±teagc© hy y i7©« 1 © hyy i7{C, «l© 

^p°p-y--# • a^-> • a-x h^^atf^^y ^t, 

±tm$t.<D h y y d7 (Dm 3 © h y y i7 {'ES ^tl-Sm 3 
©glfiA-7. HC+)-— #$iJS-r-5P5fr. ±IBagc© hy 
7?®f2ffl hy yy K» 2 ©Ifi^Slfi-y— ^ • Ay"- 

> • 7. h^#iitrx^y 7t. 

±fBSI 3fflh7 y i?tf±i&m 1 © h y y y i± 
IBB3 © hy y y © + ^tcEB$n-5, 
[»*S14] A-7. hZ&m-tZmtkCD hy yi7*# 

T» S5!p D p-y— zK • A^-> • A*-X h*#iitr->XT-A 

±IB^S© h y y y ©^ 1 © h y y y tc, II ©S P D D 1t 

• A^-> • A— X h«r»&tN£g:4:, 
±I51S»© h y y y ©m 3 © h y y y lcEi$n^l3 
©g^A-X htC-y--#ft!lW-r -SP^tC, ±IBa^© hy 
y^©»2<D h y y iz tC« 2 ©JH^SS-y— A^- 

> • A'-y. h*«atr^Rt, 

±IB^3cDhyyy^*±IB^l©hyyy<i:± 
12^3© hyy^W + FplfcES^ns. yXrA. 

cw^i 5] A-xh*«»rsaisa[©hyy^*«- 

±Eg*A^->o-Bp**j5E-r*a«i:©a«ig«A- 
y.h*, neat© h 7 7 ^ i o-E-n-f no h 7 7 

ytcS3iOy.^y ^;5oT, ±IEm 1 ©-^n^-'n© h 
yyy*^l©hyyy • tTy^lCiO^Bf^tl-S. ± 

tE#ii*ys7"yy*<t, 

±BBg«A^->©-8p€:«ij«raa»©*«^-f 5 > 

y*-A-yh£, ±IB«Sc© hy y y©^ 2 ©^tl-g-'tl 
© hy y y (C#j^tJ'X5 : -y ^TfeoT, JtfBfg 2 ©^n 
^'n© hy y ±IE» 1 © hy y • tfy^tHS 

tt*»2©h^y^ • vvTiz&Qftmznz, ±IS* 

ii^-y^yT't. 

6] ;\*-y. h*«Rfr-S*»©hyyi;S# 

-r s sb«^#: & *r ^ g B-y-- -> y j- a * n 

T, g^A^->©^-f 5 >y*&tX^B^©A-X h* 
fjitfyXfATl-oT, 

±Eg*A^->©-8pS:*fi6-r*a[JS:©attg«A- 
Xh^, ±IB?t^:©hyyy©^l©-?-n^-*n©hyy 
d7lC»jitt^aT»oT. ±8S» 1 (D^n^tlCD h y y 
y*ifgl©hyyy\- ty ^fci ±ffi* 

y*-A-7>hSr, ±IB«Sc© h y y y ©^ 2 (Dtixfix 
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(DYvyOffi. ±.mW,\<Dh7vt> ■ t° y =5- 

1 7 ] S„W-# • A*->£«#±K»i&tJ 

' a) ±8BS«#:±(cea5A , ^->^#iXtr7.x-v7 p T*o 
T, JBlO^y Ft*- j|«»!WUT, ±Ee»A*-> 
©Sift© A— 7 h • h 7 7 ?©£!>&< ifcK<om 
SV>fc^»«tlBB|-C»attX^y ^^"^tr, ±E 

b) ±IB«#:±(C±IBMp D Dit- # • /1£->fc«&tr* 
f7^^T, S2©A 7 F*, ±EfiJBA* — >© 
«»©A-.X h • h 7 7 7 ©±E'>& < t t>V»< 
<i>&< tt> 1 PtC-y— tfHfliU ±BE«ftlJ— # • A* 
— >©jfigfc©A-7 F • F7 7 7©'>fr< Lh\<*<-ofr 
©#**»&*. ±IE^p a p-y— sH • a* a 
-X F • F7-.y7©±E4>&< <fcfcn<oa> ©«■*?&*, 

[Hfdttgl 8] Kfi.it- # • A*— >&Mft±lzWiLtS 

IBA'-XF' F7-y7©4>&< t&t^ **©#•*• 
b) ±Se^^±^±fES3p a D-y--# • A* — >*»i&i»gs 

< tt> ioku— tffflffliu ±iesiia-y— # • n&—> 

<D&%L<D A— X F • h77f ©4>& < t n < -p^©^ 
±K«fli*--# • A^->©*S©A-* 
F- h77 7©±E<i>fr< t%\,*<-Dfr<D&*ifi. IH 

->XfA. 
[SgHJJ©f¥SB&iiiHJ!] 
[0 0 0 1 ] 

©EtttSUfcHU #tc. • F*7<7l£S, & 

tf-y— # it £ c: tc * a tt * a t c h f & . 

[0 0 0 2] 

-So T. Chainer-E.lC.fc -5 1 9 9 3*£3£ 8 BtH®i©*ffl 
ttJgS#-^m 0 2 8 044^ "A Method and System 
for Writing a Servo-Pattern on a Storage Mediu 
m"o T. Chainer <=>(::<£ -5 1 9 9 4^12^1 0 tiBM©* 
mmfliim^m3 4 8 7 7 3^, "Improvements in S 
elf-Servowri ting Timing Pattern Generation". Yarmc 



huke.tCd;-5 1 9 9 4^1 2^ 2 B ttMOXBtttttiM 
S^3 4 9 0 2 8^, "Radial Self-Propagation Pat 
tern Generation for Disk File Servowri t ing"„ 
[0 0 0 3 ] 7 □ 7 tf£tf A- F • 7V 7^9 • h*7-f '7' 

5y^«ar©iaiS«i/&:»*T**. ft*, {gF7->-7£- 

g©f>f^? • K^-fyH U-K-Xi'iJa-Sl^T. 
X7A • -t-^flgflftC^O, jSSOtX'Xy FffiBft* 

mfr%\zm±L. U-F • XfiJa-WX77^ • -t 
-*©»*-&fc>ii-©«*«MKg**, F 7 7 ^IWIBIIHfcJfc 

75i&5££n£«k-5fc, fflfc&*U-y— # • A*— 

[0 0 04] «e*©A-F • ^x^sifpawtt, u* 

LtfW*ft1f-sI«»a**«K«kD, F • tV77 
-7±>zfu (HDA) ©j£#_tt;:, # • A* — >• 

• A* — >&#&ttfc»fcffi/B£n*E»'\y KO*IS 
©tlSfi:MS:g!{li-r/cae)fC. l/-+ftt^7^-KA' 

*gfi*«HDA©F«gasis^»'A0ji*. -y— 

SuiiS, Silted Dooab -5. fr-t?&£>, HDA 

i#^*#«tc/jN^-fb ut*3 o , -en e> ©iHEftjtf^jgft 

HDA©^Cti, 7"7Xf7? • 7 1/-/7 F • # — F© 
[0 0 0 5] +»— Jj< - /'?^->©^*©<i^-«, 

i/l^rtti2fi$tl-S. A*— 7s hf±-fe^^ • ^\->^fg«(C 
ffiiSn, h7yirV)tt>'i>m$:M.^t)Z-t1ZSblZ&m2n 

jit**K*sn*. i F^yi'Sfco 6 osfctt-tnet 

77?A ! Xf> K^fflC^df^ Xi7©X U 7^ 

^^31^ci:fC«fcOR^i!i^e.^tl-5*-&Ht), ^\y F 
tfi'rJ 7\&lZt)fc. X) > h?yy-'P'L-m&&ft-t%Z.£& 

*imzT&. &ffi(Dmmz&K)'bm<D7 : -< 70 ■ f?-t 
^. RcXF7 7i7^s©iiin]$-ffltt-r-5©T, -y— 

A^->©g2gfc-^niCJt^JLT, <t [p iE5ST^:ttn« 
[0 0 0 6] -it-* • A^->tttJ!Jf5, ©^gB-y- 
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'sy K©8ii±l:#A*n, &mt"( 5 >if • A^-> 
*»atrfc»fcffiffl$n4. #*yzjEmttv- k • x^ 

'Ja-t, feM 7 -r - h ; a* 7 7 ffl © v— !f XffiM&SB 

a. -y— sK»a*««a. T^i'S^^w, nes 

^7 K&tf777^x-7-©77lr;*£^tgtcT-5g!it 

[0 0 0 7 ] 01ivere>tCj;-5*BI!}tl1 : #^fl4 4145 
8 9^11 giS&h7 7 7raH#, <ZWik&mm<D&m 

«sHcii^**io©iii!iisff±»c*^*^»-r*attJb/ 

«&*^7 KO 1 OSfil*»t5 C ±^T«S S 

2 ©S*Ph 777- 
^©7C©M©X%£T^2lc£*l3£TStl 1 CDS^P h^-y 

i, 12, fg3 • • • ©ai*pth7y^T?3te«[sna* 

777£*j£<£-. -^©M® K>m.m^: J t<D7tpm.<Dyi%± 
3. £©±5iC«&£nfcS^b7-7 7i&#7J^> h£ 

7 7&*5<fcO^I!)-r-5'\7 KO»ftfiS»«^i:»c«fc 

o , its $ n Ac¥^ h 7 7 ^mtm^ow-m h 7 7 7 

¥i9h7 77^«#i*W-fttf, T-fX^MSLTX^ 
h?yi>&m*mVtUi. 7^7>7£?8*1<TX%©M 

[0 0 0 8] fi»E»h7>^ya- y-RtfKp^T^ 
a. X - * it* tj- Sr ffl H T -9— # « & * * Hfr T 3 y □ -fe X 

(seit- ##&.*.© i jgE> a. -/astc. 3o©*£ 

3 >?:-^trc:<h/5^^LT^-g)„ fnbfflityyn-feT, 



», i) jE?t7a:^-i'5>^*att-r*«»n-x b©# 

&*&tfWEffiU 2) ea?A*-7. h^£>©U-KAu/7 

ffiffl-r-5-<h(CJ;S. -a©*S^[^]©{4eiCfe^^fB 
»h7>Xya-1t(!)fiift*, Xtf, 3) MJ©2^ 
©-9-^^P-trXtCcfc 0 3e*Sn««p|BIR^¥g*lRlOffl[ 

[0 0 0 9] 

[»W«fftI/<k7it4Ki] lot, iDiiJT, 

[0 0 10] 

*^b^{±^-© i o©ji« 

Tli, iBi7--##iA^.f>7.7^A(C*5^T, £JgA*-;* 
K£*&tf7j&;R^->X7^A£Ji«-r&. SBiJ-#f 
M->XfA*«, A*— X h«r«»f £>«&© h77^$ 
*f-rz>&.&M#&m-?2>. C©7jffiS:L>J->X7-Att, jjg 
gc© h 7 -7 7 ©IS 1 © h 7 7 1 ©ess 

a*- * Mc-i*--#»Jtrr*X7 L 3/:/<b, * l ©eJEA*- 
X hlc-9— *«W-r«nBfc. lt®H777fflI2©h 

7 7 7^C, *2©eil^X— X h&»i£t^*5 l 7 7*£&$ 
C^TI 1 © h 7 7 7 teSg 2BH777 ICS (C^PbI 

[0011] Il©h777liS2fflh77? fcPtlBW 

•/XfAttll;, ^^C© h7 77©^3© h7 7 7t'iB 

^3©e«SA*-x htc-y— Xfflffl-rzmiz, m\<D 

h 7 7 7 (Cm 1 ©e«SA--X h £#jX£f X 7- . v 7"<h 

*. u^-el3©h777llI2©h777t;^«ii: 

7tfT-r?>o 

[0012] ^l©h-7 7 7tt^2©h7 7 7 \Zmm#3 

7<h^2©h7 7^t©FBltC» '>S<itl^h77 
. Cl©«^, Slfflh777tfl2©h 

77 7(C^bT, ffilHI«K7feff-r*«»A»6. 2#S© h 
777 ch&D a 

[0 0 13] d©77?£B:tX->7.7A«Sfc. ffi^C© h 7 

-7 7 ©^-n^-'n© h 7 7 t- tcgas^n-sm 1 ©eajA*— 
y*^-^tj„ ta*XT7 7'* { . i»oe*;\ 

MX77 7"^7 5. SIC. •tr-^$fj«7>7"7 7' 

[0014] »j©sg«t*t>T, *f?B7itt> se-y— # 



(6) 
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Ate, ffllfcco h7-7:7C0Sll CO h9y2lC. fglCO^n 

# • n$ — > • A'- 7, h&W&tSAT-yZf&'atSo 

n-2>Jil 3 coejgA'-X h\zD— Wffl-fZffi, M<»h 

77^©l2©h7^^C, fg 2 CD|II#$Jo a p-tf— # • A 
• A*-* h£S&tfX7--7 7£-gtf. 1 3©h7 
y f it. mi<Dh7y?tm2<Dh7yt? t (O + fblKiE 

tsns. ffi&<o h^^co-tn^nco h^y^iBfi 

l<Vh7yftm2<Dh7y?t<Dr<H\Z, W, 3 CO h ^ y 

• >\5>—y ■ a-x h*m&$itLZ>. 
[0015] mzmnmrnr-it. *&wiz. ±m<D&m 

testis— 'tryz.m&^frzti, &mmm"<ji<$:<£.m 

T2±<Dmmm<D%w±\zm&tsm, mmmm"<jw 

ftS^yXfAll JS^BCOSII coM^lct)feO, B. 
ft5A;?->COj5igA*-X h<0fgl COgBfr^SEfcBLRrjC* 
j&tT, Ml ©{iS&aSv— ^r>X£^tr<. Z\<Djj&RZS 
->X5fAttHfC, «#:3ESCDSg2 W^tCfefcO. £82 
A-^->C0£8gA-X HC0«2C0S$^^MtBLSt>*Sii 

tr. m2cos^^eB*ft->-y>x^^-tj„ e«?A^ 

->©±fefgl&;rJSg2co^77£»&trPe1> 

[ooi6] w.izm<Dmmx'U, *?twiz. §e-y— ^ 
se-y— ^#iA*->x^Att, A'-xh£«st5«t 

<Dh5yZ>$:^TZ>f£,mMft$:1ilsmZ>o Z\V>JjfcRZS 
v-x^Ali, £«^\':?->co-^£^fr«&co*j^& 
e«SA-x h£, iSicoh^^ • fcf^icj; OftffiZ 
tt&W, 1 co-^-n^'tlco H 7 iy i' \z9&tSXT y 

ts.$"( 5 • A-X Yffi, m$k<Dh7y?<Dm2<D J t 

ti?n<Db7y?iz&&2in2>. « 2 co^n^-'nco h ^ 

y?\Z. miVh^y? • VyJ-ttemte&Vyyf • 
¥y?-\Zj:Qtt%&2ftZ>. m I (D'ttl'etKD h 5 y ? <D 
^<tfel^!, % 2 (D^nt'tKD h7y?<D'J>£i.< 

[0 0 17] ±.m<DjjmRZf~>Azr<HZ. ^CO^g^ 

$n^ee-y— #«ii^.iBit->7.^Aic*5HT, t^c* 



[0 0 18] #fP^C0;£?£&D^>X^A£ftfflT5;i<>: 

-?-^^ck<3, x-cx^stc^Aco^b-r^iB-y— 

i X - 5> CO X a. - £ CO * IE * n § . 
[0 0 19] 

»afifi^7 l«c«ffli:«ll/T#*Lfci^ fjiico 

\z. mm<o<miB!.zfm&z>-m£, ta**?i:»T*iwi 

D-^'J • T^iX-^COSU^COlMxD 

Mo'tcss^co^-Yy-s -7^ 

J^Sffi (propagat ion pos i t ioni 
ngtechniques) Z\ iz 0 . Z. 

n b co « m Sr^flg-r s t> co -v & -5 . 

[0 0 2 0] *WliT«fflSn5aE*- 
»4. — 2aiX-€-©±©e«/'«^ — >*ffl 
V^T, ffi D D py--# • A^ — >coSjX*coMfc\u/ 

Mp D p-y— # • a-^->, &rx»t« 0 

5"— ^Srjffi^iHSiiSJ/tfetC, ID— <0^\-y K • y^r 
G»/^^->, S3p D p-y— sj? - ys°^->, Rr>*i!®D 
K • ->7.^A£-a-^-p£„ 

[0021] Jg^x^ • Kv'f :78ft w-t?fiMi$n*« 

Sigtr[fe^ / \-7 K«, H 1 tC^$tX-5J:o7i&J^C0^lx 

f 105 Rzf9&&m? 1 0 0 aa#. mr^m^ 

b. £f§giD 1 2 0 fCfcBftJSfclfctflliSft*. Ctie 
C0^\-7 K^*. -««MS1 1 5&7JC1 1 otc^$n-& 

iS0Stftii*-t7t7M 2 5^. 'N-vKcoH 

7«7^tc*fr-5x+a.-^i 3 otcto^t-r-s. 

b7cX^i-^tt. 7^^iX-^CO^[Hli£SrJ*^^ 



M2 0 0 2 - 3 1 9 2 5 3 



o\z*3-x.*>nz. 

[ftl] *7±.y h = D sin (0) 

[0 0 2 2] hfcJB*©e*£-&TffiB»*-r* 

writ^©«ij-& (r3Scto% ,, **PU'<;i'") tc+»— 

s^ncxarrs. Ei2tc^$n^ct-5)(c, rnmitzn 
tz.mmK>mi-nw>\$. h7v{?m<Difr*>. 

«^:Xt;sk/jN*«|su^;i/»cwr4iWIS*<K 
*^n< dnf.te-^n-^nsipi^;^;*: 1 5 o&.txs 

0 tRJtt 0*^0*11 8 0 tOi, SIX. illOT^tl 
SttUt?)*^ t»a** : f-Ot«.tlBO*7-fey h 1 2 5 

5fM*fS^St)Iffl©*7t7 K SIX (S 
[0 0 2 3] ±ie<7)*H!f#fFttSgg#^^ 3 4 9 0 2 8^ 

[0 0 2 4] ;*> • h7-^HB©^tS y{7 • U> 

[0 0 2 5] A^->*»rtg ("ID") CO 

d") ^fcm-tzm-giz-zi^Tm^ztiztf. mu<D& 

ji£tl-5 h77 5^X^iSk:fc>;t5C:cQ— 
ODClSlltTffiSn^^ *7-by httiEtS*^ 

t0 21l^7 Ktt»ii*7-ty b2 1 0£*L5 
-5, 04lc^£n5&/h&l!j©Sg8i (^/h»»S§B8) 



0 Otc^fT-SSt^tO*^ 1 0 5 ©«/J^fbCD^&CDS6SI 
fcttffcU SSSDIf 1 0 5 *ft/h^S!;©as©Sgg|(c 

d i: K J: 9 'vv K£eiJ&A-X h • h^y 

[»2] m'b&mmm= (w„ ile -w read ) /2-^ 

7±yY- + (F Bin ) W read 

[0 0 2 6] dZlTW„ lle tt#ii*«-e*0, W read 
tefEStDHT'&D. (F. in ) W read (2 15) «. # 

iOlf 1 0 5<7>— gBT&-5>. 

[0 0 2 7] HI 5 KS3n*«*gH&©E« («^^tb 
SgBI) tt, 0 0t»LT«l*7t7 h2 

1 Ojfc&SHRBJtTF-l 0 5 SHtc¥S*|p]»C^4$-&fc 

-tOR5{»)fll#©8E«36«i«^UT»*PU" < «;l'«/jN 
1 6 0tcS5M^D^TcD^4Sgg|(C^LT, 'Sy h* 

[»3] m.-k.®mm= (w wrile -w read ) /2-* 

7t7h+ (F mas ) W read 

[0 0 2 8] (Fmax) W 2read (2 2 0) «, g 

fife J; 0 «&£*ifcA*-X h y xSSAfcii 0 % 
=f- 1 0 5— 

[0 0 2 9] U-7-7^faX-^TH t7t 7 h 

£fi, D-^ U • Ti'fil-JAlftgll© I 
— * • h?7i'*bODf-^- t-7-y^fC^t!j1--5<t 
#, - 5S7iS 1 7 m<D&lt$:GT2> (3. 1 ym©i 
i£#-"H. 2. 3*(ra0i®OI, 6Atm©Sii 
^-*^iMlxD*^^«Sgg8*«^L.fc*^) . Ctltt 

mj&r)RzfimjL&m : ?<D*7±.yb&&c, z\tiam7 

\Z7"uyh2tl, I D^e.OD'x^ttT. m 1 . 3«m 
[0 0 3 0] 0. 9©S*PU^;P»*. X^0. 3 ©S 

(C, ^-^ • h7y7 • \±y3-<D\ / 2\zm^m>\^ 
• Y7yi> ■ ify^cDmS, *\y Ktt-^^ggSSSr^ 

[0 0 3 1]*^ajtt, '&v£<Dis—7->7(D 1 -7£tz\t 

a**fctc±D. # • t~77^ • 

\Ly^<Dmm*fcW$Z>. 

[0 0 3 2] ^o d p+}— ^ • h7y^MI!S35««/h»»J:»3 
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[0033] a . ->-y>x#^ i : m^fewismrfn- 
h 7-7^^11*^^ ^ne***, si 

1 ©^Xt^X"^ K#Sgl©{g 
8SA-X hlCiJ— ^^Jjai^nT, fg2©fc«5A-X h£ 

^xi7ffi±©ttsw»5t:c7)^s*^ (#jxJ£ii&, a;u 

X> A;UX?iJ&<h*) £«i*-f£., Kp a Q -y— # • A*-> 
^i/'n", "n+l\ . . . Sr^bT^^tl. J^tl^© 

^g^faw&BKfctt-sesKA— x h©->— 

- 3f;i*fjS-f & h^-yi? 2 0 0„RZ>*2 0 0„_ 3 diUT 

s^$n, t-;\'7 7 h n - i s^n - 

2 (C^J&T -5 2 0 0 2 0 O n _ 2 (i}lSLTUfi 

0„. 3 2 0 0 n romSO(i. *HJffl§T«^#: 

l^atOlI K 7 7 ? (!: LT#iStl, *^«ffl»fcfe 
t^Tffleg"^?" (preceding) SlT&igr (succeedin 

g) tfttfflsnsi^, &>mmizm^nt£^m<o. z. 
n^lih77^o«ilS!)fi:lSi&S«t5. h77i? 
2 0 0 H fth77i'2 0 0„|t;MbT, ^p B W{c"$t 
ff"f 6 2f@"l;eib, h77? 2 0 0„« 

erne. 2-pco h7-7^cor B T*fctt'frBitciia-r-5o 

[0034] ^IXD*^ 1 (105) Rtf fcfc**^ ( 1 
0 0) ©¥gyjfr©teB?^ Ell 1 (D^&HZ^tl. & 

e«n-^h(5i7ysst. ^f77'im esgA 

— X r-"n "A^SiX^n-So X^-y 72 Ki5V>T, ifcJ'K 

toif (io5) stffcii*^ (ioo) sn-x 
*sHtt«'jvy— # • v^vz^tmx. 

n + 2 3 2 0^f^Sn^. ^f77'3Tll ISO 
SH^l 0 5-1 0 0©itfryjfa££teU A-Xhn 
+ 2©rtfflxy-^fcii— ^«kfc«tt). 5 y~> 

>if&SBirt—7. h n + 1 3 3 0 At#iiSn-5. fcfjfcf 
&53p D p+r-# • A* — > • A'— 7. hn + U, »&A,T- 
t>«fcV>. El±iD&XT7 7'^<!:l;. +r- *-A;y-> 



set* ^fc-rs. xf77'4ii «ffi-y-— *-a^ 

-> • A-X hn + 20t^*t. Xt7 ^4 1^*3 
t^T, ±l2©nC^-r«.X^-v T'l ~4©|^i;7'nt7, 
*«n + 2 tcMLTl* OiiSn*. (— JKfc, «fiU— 

• a*-> • a-x h£»&trt*5t©v— 3>->xra, # 

MiJiI^S^^mct,^ ) tot, A-7hn + 2, & 
tfn + 1 £#j£tr<*:#. fEfii^iy K^iSitu© h 7 y £rt 

[0035] b. ~>—tr>7,m';%2 ■. zcDmm&mvt-r 
5gij©->— y->x#, m i 2 tc^ns. £©*-&> -y- 

— # • A^— > • A— X hn+ 1 4 2 0 &W&tSt 

BiAyHw, m.m<DYvv^ crat)^2o 
o„) rtfc&Bsn -seas a-x hew®, 5tffe«/x 

-X h (T^£fc%2 0 0„_,) OX-y>f±IC-y— ^ftlffll 
Stl-S. El 1 2 (c^^n-g>«kplc. ejgA*— Xhn + 1 

(h^-7^7 2 0 O ntl rt) 4 2 0 £«&tr£#, K 
AWt-Xhn-1 ( h^-y 9 2 0 0 n .,l*I) ffll7 

y4 4o c-y— sn. jMft*sH©i»in£pj«Bfc-r 

-5. h77? 2 0 0 H (i, h77^ 2 0 0 D(l l;ML 
•5c 

[0 0 3 6] c. ->— 3->X#^3 : ^#->— ^r>X^ 
013fC^$tl^.„ SWA-Xt-n, n - 

1, n - 2RLUn - 3/&SiDS^tl, IsfA'-Xhn+l 

[»4] effi/iJ— 7ji*«fiU^;U=a n (S„) +a n _, 
(S„.,) + a„. 2 (S n . 2 ) +. . . 

[0 0 3 7] CC-rattiP*«'»-C»t). SttA-Xh 

• r-5-7i7©/N*-7. h« 1 O0A'- 7. h • h 7 y 5> \Z 

R^nt^i<M?Kp*T^ 1 0 0-1 0 5 cr»^\-y K© 
jlff^f6]©SK©Sc7.7^-y^©^t, it- ^-A^-> 

©»jx^fT^n-5. 

[0 0 3 8] T^^te^A-X h • A^-y^X? 

±fflctofco»asn*ftPBf*-r, -tr-* • a^->© 

[0 0 3 9] ->— - 5r>X#-^3T«, +r-#-A^-> 

«. ffis©ma©-y— * • bvyzmmiz*)— #mw? 
z>z\t\z&K>. -yzmmzntzMt® a- x h 

[0 0 4 0] SS^tC^fcO. HffiLfce»A-^ hHBB 
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*J£5 0%) tC@5tU fiSSA-X > • h7'y^Sr-f 
{0 0 4 1 ] T^Xi7iBI:bfc5gffiA'-7 H • h7 

v *©«&*©^7fciBbT, wb.vm=f-m\ 0 5-i 

0 0 ^triESt^y h77 27±©e«8A*— X 

[3£5] th- ^SipU^;U=a„ (S„) +a 
„., (S n _,) + a„_ 2 (S„. 2 ) +a n+1 (S„ +1 ) +a 

n + 2 (S„ + 2 ) +. . . 

[0042] iiTsaenA-x h • h^-y^©^^ 

A-X biMtlTfeO. ati^Wh^-y^t^-r^JPS^ 

3©T\ ClWtf-^i**5^T. 5fcf7T3£7fctt^©A- 
Xh- b^-y^. sSc^tt^ne.©ffi*-^feti:7J^ffl$n 

•So 

[0 0 4 3] th^^nfciJ— tfa^SU-^jl^JB^T, 'N 

y K©#g^(pj©^s*^^^n, sa-y— # • a*— x 
a*— x h • hyvi/rumtfmt-tzt* mm&iktfffife 

[0 0 4 4] MS,*)— • h ^ ^raH^«^:#iti<J; 0 

fit)t)'h$^0y-^>7i!is, mi4tc^$tl 

-r^tt5*.X^-yyn 7 2 0^7 7^+2 7 4 
0 tC*5^T#ii*n, ■fPelCDX^y ^"n + 1 7 3 0T" 

\zm&&nt£^. for, easA-xb**, ©s.-y— 
• a^-> • a— x h^Ei^ns h?? -wpmco b 

t) & & 5 >0 -5 N # @ CO X x 7" N ( Z & 51 $ tl Z> „ 

[o o 4 5] ~n<E>©£ffi&fls© 

H§!te->X^Al*lf:::}3^T. -9— 3p»ii*^a-fe'^©ra 
ft, a#E©«r^©««K:4sl»T. ^tS7^ • k> 

ffl^n^^. l^asera*, hi lai/iai 4»cHjg-r 

(SIT, Ofc/hSWtlli. RZfm.±.®W)£K) 

b±g^mm$:ffiiEir2>tcit>\z. mvimzmmztiz. 



u * u a m \z i * t> © a t* a«» 3 . 

[0 0 4 6] 5 • A^->gjJB : ¥S;5ft©A 
>£1BA— X hSra^-r-S^ffifCOliTiE^Tt 

>, RZJ^-f S>i/£fc«;bU;tf • A*^->©M*©# 
i&**-&tr. h'J# • A*->©e«8te, b'Jtf-A;? 

- >©e^»*i#jt fcft#-r***P u^^«/h*s*-r 
-a. #5t©Ji-&TkL d©»/htt, ma©-**-— # • a* 

ft D -5-5 = 

[0 0 4 7] C © £8?&-T -5 7i #S£lJJlTte& 

-y— # • A^->#jx^.cora{c, l o^±©iiin© h u 

/2 h77f • 7r7^Tfii$n, «fB**C©try^- 
TATTY'S *l£r. h7-y^7©l/4^L<«l/ 

6. i /s © mj try ^a«aft ansa, 
-y— # • a-x Y\tmmis.7,7-yf\z^x<D^m^ 
n-5. 0 1 5 \ZTfk2nz,£?iz. = >y • a^-> 

800. 805. 810. 815. 8 2 0)55, 

©jg*seffifA^-><hiwi-©x^y y • -y--f x. -r&t> 

■fe 1/2 h77? -TSiiins. 016TH ^<5> 
y-/t^->8 2 0, 8 2 5. 8 3 0. 8 3 5, 8 4 0 

*«i/4xfy^tatn. ¥S*f6i©ejSA-x h 

*U /2X^-yXTSiiSns„ b U#fe85£:tt©X^ 

7 7"ii ^g*iRj©e«sx^y7 r t<t ofii^^n-g.^, 
*c*-©#^*isi©ejex^y x><e>. s^t^Sipi/ 

^ J U © -> — ir > X ffl ^ T ± EE $ fl p -5 <, 
[0 0 4 8] *HJffl*Tii, g5U-#f^*©&»0 

#i*&tf->x^Aa*Mi*£n, 

/•JA^-'N-y K. RZSfS.mm±T<oa — j? 'J • 7i>^-^ 
x-^©^Jlt!ifr«J;D, «*R^»/Jn*«(BU"<JH:Mj1 

[0 0 4 9] *^BJtt, KW&Z&m-tZ&MVf-l 7 
©IBtt^±^©A^->©Sji^{cigfflBj*lTfe-5^ 
t^S<BSnj;c>„ d-5Lfc511fttt. **#:©ig^ift7ilEj 

[0 0 5 0] *38Wtt«rS©ffIft*ttWtHlLTff 

®Hl*|tC*5HT. ^ine©±T©^SS.(>*^^^-&tJfc 
©Tfe-5. 

[0 0 5 1 ] $t»tLT. **M©««jtfcHUTBlT 
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[0 0 5 2] (1) A-7. h&UmTZ>mWLV> b?V>? 

co hyywmi © hyyfizmwznzm i ©easA 
-x hfc-y— ^sijes-r^x^^yt, ±e*i©£J$a 
-x h kit- tff&w-rs rate. ±Effi&© h y y ? 0jg 

2©hyy£fcS6 2©g«A*— * h^SJAtfX^yy* 
S-gf*. ±E*l©hyyy-#±E*2©hyyy- 

( 2 ) ±E* y :7#±E* 2 © b 7 y i' £tttt 

b . ±E**£#. ±E«*<0 h y y £ ©* 3 © h y y i7 

±e* i © h ^ y ic±e* i ©esgA-x h 

&tfX7^y :/<!:, ±E* 3 © h y „ **±E» 

2(7) b7v£>\Z?cft-rz>, ±E (1) E*©#i*. 
( 3 ) ±E* 1 CO h 5 y **i±ESB 2 ffl h 7 7 i' 
U ±IS*ffi*«, ±E*2©£JgA-7, hfc-tf— tfMffl 
ti^fy^t. ±E*2©£aSA-X McU— tffflW 
±E«R© by y *©S63© hy y£MC»3 
©eSKA*— 7. bSrS&tfX^y ±E*3 
© h 7 y f *<±E* 1 © h 7 y y" <fc±E* 2 CD h y y /7 

©^ffiKiEgsn-s, ±e (i) e*©#8:. 

( 4 ) ±E* 1 © h 7 y V rt*±E* 2 © h y y y" IcSteff 
U ±E* 1 © h 5 y y <h±E* 2 (O h 5 y 9 ©W»c. 

^<ifci-p©h7y^*i??«-rs, ±ie (i) ie« 
©#&. 

( 5 ) ±E* 1 © h 7 y £ #±E* 2 © h y y yfcfclL 
T, 2SI©5t}7h7-^T^5, ±E (1) 

E«c©:*Ji£. 

(6) ±fE-y— #ftJ»^?-y^3ftt, ±E«R© hyyy- 

©•f-tiHE-'n© by y y-tcisgsns, ±e* 1 ©ej»A 

-7, H*-&tHSiS©€JKA*-x htt-^SffltSXT 

±mw&%-z.7-y7'tf. ±e«R©e«A 
-x h(cit-^©jp-r^>p B T{c. ±iHfi 2 ©eajA-x h 

SrSiitTX^y^^tr, ±E (1) E«©#tt. 

(7) ±B*— ^HUfXT-y^**. ±E«R©£JgA- 

££tt. ±E (6) E*c©#ft. 

(8) ±&mm i ±mm^frt>mw-t*tizix\m¥t$T'& 

±12 (7) 

(9) ±E* 1 Rtf*2 oe»^-^ KO-*l:f- # 

*yw-r*w»c. »!p a D-y— * • a^-> • a-x h£#& 

trx^-y ±E (1) E«©#ft. 

(10) A-X h£«firt**»© by y^Wf-SE 

h$:f j^tfy^f AT'$oT. ±E?gR© b y 

y^©mi©hyyi7»cgBg$n-5mi©easA*— ^ b 
fc-y— sK*d»-r4*at. ±e* 1 ©essA-x bn-y- 



-*iflt5ffll:, ±EIft©h5's» ?Og2©h7 y 

^c«2©e»/t-^ hs^iitt^et. ±ie 

SlOh5*^ #±E* 2 © b y y * frjfiK&fr 
->Xy^A„ 

(11) ±82* 1 © b y y y-#±E* 2 © by y y" 
JscU ±E->X7 L A#, ±E£R© by y :7©*3© b 
y y y- fciBS$n-5»* 3 ©e«2A*-7. h l:*-#«flt 

sfgi, ±iBm3©€«jA*-x ht-y— ^sij^-r-sra 

±12* 1 © h y y i7 tc±fE* 1 ©eaSA*-X h 
^tr^Si« ±i2SfS3©hy y^*«±EB2© 

hyy^fc5fefT-rs. ±12 (10) 12«©->Xt"A„ 

(12) ±f2*l©hyyi7^±f2m2©h7y^(C5t 
ffb, Iffiy^fA^ ±S2SS 2 ©eHBA-X hlc-y— 

XMfflT&^mt. ±?2*2©e^A-x hic-y— #m 
m? zmiz. ±tm%tc> h ? y t> <vm 3 <D b 7 y ? \zm 

3©e»iA*-X h&W&tS^&ii. ±12*3© 
h y y ^ *t±E* 1 © h 7 y ^ t ±12* 2 © h 7 y ^ © 
*^«CiBS^n-5> ±12 (10) f2*©v'X5 1 -Ao 

(13) ±12* 1 © h y y ^7*i±E* 2fflh7ffl:ft 
fT L, ±E* 1 © h 7 y 9 £±12* 2 <£> h y y y cdFbT 
(r, ^S:<ttl^Wh7 7 ?*«Sftt 5, ±12 (1 
o) f2iS©->y.xA„ 

(14) ±IB* 1 <75 h y y ^ ^*±f2* 2©h77^ tCtt 
LT, M^6 2SI0ftfTh77^Cfe5, ±12 (1 

o) i2as©->y;7^A. 

(15) ±!2t-*aii¥g)!is. ±f2«Sfc© h 5 y ^ © 
iE-n-etl© hy y^(cS2g^n-g), ±12* 1 ©e8SA— 
x h£^tr?gSfc©fe«5A-y. hfc-y— #ffiff-r«#S6 

±t2»ii*-#g*«, ±t2fflSc©fcasA*-x htc-y- 

-#lWWr*ISIt:. ±l2*2©e«SA*-y. h&SJAtj'^ 
SSr^-^, ±12 (10) I2®©v-X^A. 

(16) ±f2-y— -Rffim^Wiifi. ±!2«ic©fefiS/\*-X 

tJ. ±12 (15) f2tt©->y.7^A„ 

(17) ±EH*A«±BEfi#^6«-J|:$n*Jnia s F^T 
^-5. ±E (16) fetOvXfA. 

(18) ±E* 1 Rl^* 2 ©e&A'-X h©— ^{c-y— 

iiti^&Sr^tJ, ±E (1 0) E®©->X?A„ 

(1 9) mmmm"ov&&mojmtt.?'( y-s yi7 • u 
*^ e«}A^->^gB-y-^#a.*.->x7 i A©Eis« 

<*©«ffi±K»&tJlHK:, «i&»^y K*fi[S**-r-5 

fcj&fr^ffl^n-stiwtii^T, * 1 ©•(iB?*J6i>-y 
>X{C±»3> ±E«#*ffi©an©««fctofcO, ±E 
ejgA^— >©fe^A— 7, I-©* 1 ©8B#£gEI±iL2fctf 
taDXf-^t, JB2©S&4te«ft»->— 7->^t 

^->©eJ8A— 7. h©*2©gB#£HaJL£.tf#&ir 
XT77*t, ±Eg*BA^ — >©±E* 1 Rt>* 
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(2 0) ±EE*»#**«»©h5y**^*. ±Eff 

ir>xo^;u-^e.sJ(?$ti-5 1 ^©±e&b 
Stas'-y- ±sa^;u-^, ±e«Uc©k 
77^©Si©h7'^f:, ±EIB l © h y y i> \z9tft 

-r <tt> i o© hyyy-. mr&m-fz>'>ts.<t 

8^\*-X h^ff&frXy-y ±E?ggc© hy y y"© 

-n>na\z, ±e» i © h 7 y f ic±EeasA-x h &* 

jitt^xy^TfeoT. ±E*2©h7y^*»±EI8l 
© hy yy-fCifiKlStefTbftl^ iffit^fy^t, 

l»©±Efi»A-^ ht-y— iHIMWrsiKUC, ±EH 
©J:Ehyyy-K:EB£n5±EeigA-X * 

mwu ttftro-en-enroHfl-y— # • a^-> • a- 

X hSrtf&trX-^y ^TfeoT, ±E-€-tl-?n© hyy 

±E-?-n^-*n©iiD n Bt7--# • Ay--> • a-x h 

#I2B £ n-5 ±E h 5 y iP ifittm 2 ta-5 «t 0 , /J" £ & 

sggfifcj; o^gtans. ±E-y— xun^ry-Jti. £ 

fStt* ±E (19) E«©^ffi. 
(21) ±EE«fit{**««ft© h 5 y U ±ESfl 
lSrjt^2©(arB^«6->—5r>X©-^, ±EJS1© 

^T&^&^fcl^Whyyy-KlBfian-S, JtE* 
1 © b 7 y it i>±Z?Z>ti&<D±mfcW-t—Z. h£ 
fflUT. ±mM%tCDh7vf7C0mi<Dh7-y5>\Z. ±E 
£JKA-X h£»jA£JXy"y ±E (19) E 

«©???£. 

(2 2) ±Ef§l&tf^2©&B&i6v— ir>X©fi&yj 
±E«&© hyyit ©— «©-tn-€ f noD±E h 5 v 

££E«sns±Ee»/t-x hfcu--#ffii*iu 

©■^n^tl©8Sp a p+l— # • A^-> • A-X bSrS&tr 
Xf'^tS^T, ±E-?-n-?n© h7y^, ±E-t 

n-^'n ©©p a B-y—* • a^-> • a-x hj&«s«sn* 
•an*, ±e-s— jKihsxt 1 ? y***tr. ±e (2 

1) E«©*ft. 

(2 3) ±EffiB*»->-$->xa». IffiA'-^hSSt 
ffi 0 & *f 4 ^IHI W» l/«PIH W ir > X O^tt 
< £fc-/j£-£tf. ±E (19) E«0*j*. 

(2 4) S2p{t^l/^;U^ffifflBUg7i^-f ±5 yy" • 1/ 



j«#©*®±icsa ; ^p B itc < K«H£B»a-r 

4fc*C^ffl$nst)©fC*3l>T, ilCOfiffti&y- 
y>X(CJ;t9. ±Bd,t&#&ffi<Df&l<Dmmzt>tzQ. ± 

Ef5«jA^->©easA*-x h©^ i (D^^mtaLR 

Zfm&tS^&t, JB2®JI^:*fi[«ft«>->— ir>x^J: 
±fe^**BS©^2©®^tCt)fcD. ±Ee*KA^ 
->©€SBA-X h©^2©g|57)-^^aaLRr>'*iAt;^ 
Si. ±Ee«SA^->©±ESlR^2© 

fflftzm&tsm^ ±ES2pft^u-<;u^. ±e«&*^ 

y \?*{!LW&tbtZ>tctb\Z&m~5!ffi.l3.if-1 tSy? • U 
>vWcii£j#$n£K y^fA. 

(2 5) ±EEttttt#*«a»© ±E« 

Jd->-y>X©iOk— 7"*^lSSn5 1 0©±E&fi 
■ir>X*:-&*, ±E£OU— 77>*, -LESS 1 © b 
yy£CftfTT£^&<£fclO©byyy\ RlFikim 
■f-5*i>fr< tt)i^coh7 7^i:Egsn5. ±EI1 
© by yy-£7 : 7-feX-r37ca6©±E{S8SA-X b£ffl 
U>T, ±IEIS©h77^collwh7-y?(:. ±E€ 
«SA-x b£»jA£fX-r y^t, ±E«3&©byy<7© 
SB 1 © b 5 y if \Z9tn TZm 2 © h 7 y i7 
-r-S^fc, ±E^ 1 © V^yif\z±.sd,BMn— 7s h5f 
iitJX^y^TS^T, ±Sl2©f-7 7i'#±iEIl 
© h^y^fcitKStefTL&H. ±StiiWf77't 1 
±E^R© h v y ^ ©-en-E-'n© h y y ^ {ciBMan-S 
ffi^©±Ee«SA*-7. HCU— #fW»-r4IBfC, ±Ett 
R©hyy^©^l©hyyi7(C±Ee«SA-X 

©±E hy y ^»ci2San*±EeSKA-X Met- ^ 

ajfco-€-n-?n©«atj— * • a^-> • a*- 
y-7^\ ±E^n^-*n©g3p c p-y— # • a^-> • a-* h 

**IB« a n-5 ±E h 7 y t? ififtm. $ n* J; D t> , /j\ S & 

-&tf, ±E (2 4) lEtCOyXfA. 
(26) ±EE*«<*:)&*a*© Y=>vH ±ESB 
iSr/^2©fitB^i*>'— 7">X©— ±EffilS© 
h 7 y it (DM 1 © h -y y ^ (c, ±EI 1 © h y y i> (c5te 

tfelO©hyy^tcSEBan-5, ±ESSl©hyyy* 
4Ti7-fe7.-rsfc«6©±Ee^A*-X h^ffltiT, ±E 
•eK^-X h*»iitJXT-yy*^tr. ±15 (2 4) E 

(2 7) ±EmiS7Jt^2©ffifift«)->-y->X©ftfiyj 
7l<. ±EI»C5 hy y^©-gp©^n^*n©±Ehy y 
^fCiHfi$n-5±Ee«A*— X htCiJ— 7^ftiJ«b, fflR 

©^n^-*n©sap D p-9— # • a^-> • a*-x K£#}Atr 

Xf'^T*?!, ±E ; en-€ r n© hy 7f)5*, ±E^ 

n-en©ias-y— # • a^-> • a-x h^iBBan* 

±E h y y ^ *«»«$n*«t 0 t>, /jNSttffi*»-«t o» 
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ib s ft a. ±eu— *an7T7y^^. ±e (2 

6) gBfc©->X7"A. 

(2 8) ±f2&§£kJ6->— -r>X73*. ±EA*-Xh£r^ 

< £fc-3f£-at5\ ±E (2 4) E«©->X?A<, 
(2 9) WflfcD^y K&tf*i&4-^9 K£St47i'?- 
a.x-^&, 5 i -:?E«->X7"A©E1iJKft©1*l&:© h 
yy£fcfcfcOBEe»-r*2rttT*:3T, ±e«r© 

hyyy*V\'-X h*«J3T*fc*K:«JS»ni6fc *>©»:: 
ist^T, ±ERlX 9 ^ y K fc«fc 0 > ±mm.$C<D h ? y ? 
©$6l © hy y£fciBg£ft-5S£l©e*KA*-X HC+f- 

-sKHWTfclHK, ±E»fc*'\y KC«tO. ±E«R 
CD by y £©^2© h77?l:S20W!- X h 5r# 
iitTX^y:?*,*:, ±KE*ttt#±T±8H« 1 © 

hyy:7ri*±Elg2© hyy^fcjafcjfcfrUfc^, tj 

(30) ±EI6 1 co h y v 2 #«±ES5 2 © h y y £ K« 
il/. ±E#f£#, ±EBH*0'\y KC«fc0. ±E«R 
© byy:7©ffI3© by y ^(::B2g2ft-5fg3©eajA' 

—7. Mc-tf— tffflfrf *fWfc, ±ES&#-'\y b*tc«fc 
0 , ±E* 1 w b 7 y y fc±E* 1 b €* 

&tJX^y7<b> ±EliI3© by yy^±Eif§ 

2 03 by y £lC$fcfTf-5, ±E (29) E«©#J£. 

(31) ±ESg 1 © b 7 y ? d*±ESf£ 2 CD b 7 y 9 \Z?t 

±0. ±8Bfg2©eS8A-x Mc-i*— <HSI«nxf7 
±ESS2©giKA*-X htc-y— ^w^i-r-sHfc. 

V7vi7\zW,Z<DteMn-7, b£«iAifX:ryy°<h, £ 
±EJB 3 cd b v y ?tf±f5.m 1 CD y if <h±E 
*2©byy*©*|«»::E«Sft*. ±E (2 9) Ett 
©yjffi. 

(32) ±E* 1 © h 5 y >7tf±mm 2© b y y ;7 

tc, '>&<ifcl^©h77i'*«#fin. ±E (2 
9) E«©#&. 

(33) ±ESS 1 © b 7 v V *»±ESS 2 © b 5 y y \Z% 
LT, *«*>&2#I©3tefrbyy*T**. ±E (2 
9) E«£©?ji£. 

(3 4) ±E-y— tffftim^y^^E^a^y KfC 
it), ±EfflR© by y^©^n-?-*ft© by y{?\zmm 
£ft5. ±ES6l ©filA'-T, h&£tr«»©e*A- 

±Ea*oe»yt-^ hc+>— tfttfrrsnr 

±Ef§2©fc£jA*-x b£«>Atrx^y:/£^tr. 
±JE (29) E*©#tt. 
(3 5) ±EU— ±E«&©eft5A* 

-t. h^ssMSft-s-tft-c'ftroe^e). ws«:»tii 



-TSXyyT^tf, ±E (3 4) E®©7ji£„ 
(3 6) ±EH»*«±Efl#*> 6 ftISft4fllI¥^T 

£-5. ±E (3 5) E*<0*ffi. 
(3 7) ±EilWl2 0filA-^hco-*);+f- 

#iBiwr*Mic. sfffi-y— # • a*-> • a* — x h^m 

JAifX^yT^tJ, ±E (2 9) E*©2rffi. 

(3 8) ±E7^5 1 3.X-^d5D-5' U • 7{7^a.X.— 
y"T?*D, ±EE«S«t#*«njeE1»Ji#-C*D. ±E« 
tffl h 7 * 5 IS[0¥f ^ I^ICO h 7 '^T'JbS, ±E 

(29) E«©*ffi. 

(3 9) IHDAy Hatfta*Af HMt« 
iI-^S, ^-^Etft->7.5:A©E1S^#:©«Sc©h 
7 l:bfc D I E6l8t4 i'^f AT*o T. ±E1 

©tC&l^T. ±E->X^A^\ ±Egt^50'\y KICJ; 
0. ±EM»Oh5y^oSBl©hyyd7CE«*ft* 

s§i©£j&a-x hic-y— ^OTt^fgt, ±e*i 

©S8SA-X H:U- jpftdWr-SIBfc, ±E#ii*'\y 
b* fci 0 , lEKftO b y y * ©35 2 © b 5 y y \zB 2 

©easA-x h*#atr#si:. ieettn# 

±T\ ±E» 1 © h y y ^ * S ±E^ 2 © h y y t> \ZJM. IZ 

(4 0) ±ES1 ©hyyi7^±E^2© y?K& 
^L, ±E->XxA*i, ±ES^IXt)'\y Kt±0. ±E 
ffiSc© hyy ^7©^3© h7 y;7l;:BBg£ft-5SS3©g 

asA'-x htc-y— #OTtsfa,t, ±E«3©e«A 

-X h\Z-V—#fflm-?2>mz. ±ES^^^\y h*tc«t 
0 , ±ESfS 1 © h y y ^ tC±E» 1 ©£JKA*-X KS« 
iitr^at. ±EJfS3©hyy^**±E*2© 
hyyi7C5teff-r-5, ±E (3 9) Ei©->XrA. 
(4 1) ±ESB1 ©hyy^^±E^2© Hy y {7\z9c 
ffb, lgyXfA*i, JiESr^cO^y ±E 
JB2©e«8M-X sKSdWT-S^Rt. ±ES5 2 

©ea5A'-X hCU-jSlWfltSIHl:. ±E»ii*'\y 

KlCit). ±EWh77^©f 3COh77?CI3 

©fiftJA'-X h*»iitJ^g!t, ±ESB3®h 
y y^*«±E* 1 © hyy ^<hJiE3l2© hy yi7©cti 
KIcEB^ft-S. ±E (3 9) E*©v-Xt^A. 

(4 2) ±ESl©hyy^J&«±EM2©Kyy^tc5fe 
fT ±E^ 1 © h y y ^ <h±E» 2 © h y y y 03 SSI 
tc, ^&<ttil-DOK7vi'i { #ftt4. ±E (3 
9) ffit©y7fA. 

(43) ±E» 1 © h y 7^^±EI 2 © h y -7 V iztt 
LT, 2#l©5feff hy y i7T'*^>, ±E (3 

9) E®©->X^A. 

(4 4) ±E-«— #HW*Rs&«, lEta^yh'KJ; 
0, ±ElStOh7 yyw^-ft-^'ft© hy yy (ClBB^ 

ft4, ±EJBi<oe*/t-^ h*frtrtt»©e»A-x 

E«»©e«/t-^ sKWWr-SIBIfc, ±E^2 
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©G»A?-*h£»&tr^R£-&tr, ±12 (3 9) I5«c 
©->7^A. 

(45) ±&n—tfmm¥&tfi, ±Ettft©e»A-x 

^m&StS, ±E (4 4) S«(D->7.^A„ 
(4 6) ±EH»**±BE«^6W-»$n*JOfi¥^T 

±E (4 5) tei£0->7.xA. 
(4 7) ±EJSlRtttS2©e*A*-.X h©-y5tCiJ— 

#w«f*iBic, Sffi-y— # • A*-> • A*- 7. h£« 

±E (3 9) EtOyXfA. 

(4 8) isBT^^iX-^^n-^U • Ji'fii- 
*T*!5. ±EE«lK##H»fitt«#T*0, ±E« 
»©h7**#*»©*g:£l6j©h7v£T?&*K ±E 

(3 9) E*©->7.t-Ao 

(4 9) A-^ h*fiS»t5«*© h 5 7 f **t5ffi 
SB-*- $«&*S'*7-AIC*Sl>T. e 
tSA-7. h*#iitr*ttT?feoT. J:ffittft©h7y? 

©i ©eteA— t. h£#&tf7.^-y 

iffiiMXry^. ±E«Sfr© h 7 -y 7 
©» 2 © h 7 y * fcElSnSJB 2 Ofi*A-7 h 

±E^lcOh7>y^t^-TS«3 0Dh7 
y^tcSf! 3 ©fctSA-7 H ±S3i20h77 
i7*«±E^ 1 © h^-y^ ic^fr-T^, -y— sHfMW^^y 
yt. JtEjB3®e»n-^ hCU— #»JWU, ±ES5 

(5 0) A— 7 h£»JfT£ffi&© h7y^*tt4ffi 

ten— X hSrS&tfv'X^AT&oT, ±EM«)h7 
y d?fflSS 1 O h 5 y ? l:« 1 h 61 iittf 

±e»&**iw«, ±E**©h7v*©* 

1:13 ©fctBA-X.H ±EfS 2 © l> 7 -y £H9* 

E^3©e^A*-x hfc-y-- #ffiij$pu ±EmiroetK 

A. 

(51) A- 7 h £«J51-*«*© h77^ Sr«-r«E 
1RA-X h*«ktr*ftT*-3T. JtEU»©h77i' 

<o'pts.< <tt> 2oicEB3n-5ffi»©eteA*— 7 h:, 
±E«$c©eteA-7 hrotttauA^iiiBstisHRt 

•y y©P B T fc. ±E<!>& < £ & 2 O© J- 7 y {7 (Dft-W CE 

■sn5»i©h7*^c. »j©gasA'-x b£#&trx 

(5 2) ±m<i:t.20fflh77i'A*, ±EB'J©h 

5 y 7 tea icjfeff *■ < t & 2 o©a^ h 5 -y 7 & 

$ti. ±E (51) E*©*tt. 



(5 3) ±E«S©e«A-* ±E^&<tt>2 

■^©jiit k 7 y 7 ©^n^-*n© h 7 y 7 n\z$m. £ n 

3, ±E (5 1) Ett©?7&. 

(54) ±eh»a*, ±E«ft©e*A-* ho-tn-? 

E (5 3) E«©77&. 
(5 5) ±EHft*». ±ElS»©gffiA-7 hO^tl-f 

n^£>§{i£n3^tt^*tt©^©anft¥i$T&-2>, ± 

E (51) E«©7jf£. 

(5 6) ±Sj!>&<t%20©h77i'A s , ±EB'J©h 
7 y 7 \z9cft-? Z'p-ti. <th2 -D<Dmm h ^ -y 7 
if. ±E (5 1) E*©*te. 

(57) a-7 K*«i*-r*ai»c©h7yi'*#-r*E 

t8A— X hSrS&tTv'X-rA-Tri&oT, ±Effi&©h5 
yt><D'pf3.< £t>2t3KEIlSn*«ft©e«A— 7. h 

, ±E4>& < £ 2 o© h 7 y 7 ©*M9J tcE« £ *15 
S'J© h7-y7tc, giJ©giSA-7 K£S&tf#g:<h. * 
•£ir, ->7-^a„ 

(5 8) ±E*!>ft< £fc2-p© h^-y^**. _kE£'J©h 
7> -y 7 izmzft'tT-f&'PU < £ 2 o©jg^ h 7 -y i7 
*tt, ±E (5 7) E^©->7.^A. 

(5 9) ±E^S©etBA*— X ±E^<£ ! b2 
■^©aSOTh^-y^W^n^'n© h7 -y^rttcES^tl 
5. ±E (5 7) giOyXfA. 

(6 0) ±EHft*«, ±EUl»oetRA-X HCD-t-n-? 

n*^gm^n-5^n-?n©«^-©jDa¥±fen?*-g). ± 
E (5 9) e»©->xt-a. 

(6 1) ±EM»*«, ±Ett»©etRA-X hw-ttl-t* 

E (5 7) ietffly7fA. 

(6 2) ±E4>&< ife 20© h5-yi7*«, ±ES'J©h 
^•y^tc5fefi : -r?)^^< tfe20©Iih77 ^Sr-^ 
if, ±E (5 7) E«c©->X^A„ 

(6 3) h SSttSgg:© h 7 7 ^ t^S 

ttt*#£#-r5sei*- *«ii*->x^A{-*viT, at 

n a p-y— * • A^-> • A-X h*fFiitt*ffiT»oT. 
±EffiSc© h 7 -y ^ ©^ 1 © h 7 -y f \Z. mi ©InW 
-jK • A^-> • A— 7. h*»iitfX5 i y y"t. ±E« 
§:© h 5 y 2 ©m 3 © K 7 y iP tEi^nsi 3 ©£«? 
A*-X h»c-y— sRWWraiHK:. ±E«&©h^-y^© 
^2© h 7 >y 7 fC^ 2 ©HI^Mp a p+l— ^ • A*-> • A* 
-7. h^ffiiOX^-y Zft. <&^"*-> ±SE!30h77 
^ **±E^ 1 © h 7 -y if t±tifS 3 © h 7 y i> <DQ>m\z 

(6 4) «[»©e«A*-X h««, ±ESt©h77y© 

v><^© h77 ^©-en^ntcEH^n. ±e^<^ 

^©h^yi7^±E^3©h7y^Sr#*. ±EIl© 
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13 (63) f3&CQ#r£. 
(6 5) A-X Y-Zm$-fZ>feWL<» hyyZZ&Tzm 

ffl-tf— # • /t^— > • A*-;*, h T^AT&o 
T. ±I3«|&CD h^y^CDgll © K77^ IC ^lCDi? 

D°n-y— * • /t*-> • h&w&ts^&t. ±ib« 
h ? y ? ©ig 3 © h^^^tcg5M^ns^3©eas 
a-x htc-y— ±iB«»cDh5^^© 

i2© K5-^i7fC^2©je^p a Dit-^ • A^-> • A* 
-X H£#jAtJ^g:<h, ±I3fil3cD N^-y^* 

±i3»i i © h y v ? t ±ieig 3 cd h 7 v v <D*m tcias 

(6 6) fflgcWeajA'-T. h*t, ±IEffl^Oh5y^© 
^ < ot^cd h- ^ y 9 ©-t-ti-e'ntiSa^tx. _tfEVi < -z> 
frny^vf WkMM. 3<Dh7vf ±f3Sil 1 » 

te (6 5) fe^wv-x^-A, 
(6 7) a-t, h£fcm-Tz>m%«Dh7v?$:m?z>m 

±f31i$CCD h ^ ^©S! 2 CD^tl^tLCD YvvV \Z%^ 
tJX^-y7"T*oT> ±t3fg 2 ©^n^-'tlCO h ^ i7 
±f3lf§ 1 © h 5> -y ^ - £-;/^£{;igft3fg2C0 1-5 

<t, &^ty. ism. 

(6 8) ±I3fl 1 ©fWn© b7y7<D>pf&< th 1 
y i?CD'>U< £t> 1 ±83 (6 7) 

(6 9) A-X h£Sjf-f SffiSfc© h7-y^£*-f 313 

^©atteaSA-x ±f3ffi&cQ hyvZoim l 

«^n-?-*n© h7-yi7fC«iXtr#gT-SoT. ±I3fl§l 
CD-^tl-?-*n<D h 7 y t> MB lCDh^V? ■ ¥ y^lZ£ V 

M^ns, ±tB«ii*?s<t. ±fEeffi/t^->©- 

gB£^/£-r£ffii&©*K*-f 5>i7* • A-X h£, ±13 

«SC© h 5 y t> (DB 2 W-?-n^tXW h y y i7 izW&tS^ 
IStT&oT. ±f3S§2 CD^n^tKD Y^yftf. ±I3SI 
KDhvyZ ■ \iy^t.\$.m± : b%2<DY : 7y>7 • \±y 



(70) ±fBf? i ©^n-e*n© h ^ y ^ ©4>& < £ & 1 
4>&< t b^ftmiz. ±mm 2 o-fn-fno h 7 
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